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Abstract

A co-evolution algorithm used to solve topology and size optimization of trusses is

proposed. The mathematical models of topology and size optimization of trusses are given firstly,

and then a co-evolution mechanism for optimization of both models, including coding strategies and

the construction of fitness functions, is described. To demonstrate the performance of the

algorithm, an example of ten-bar truss optimization with discrete cross—section areasis presented.
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4 , E=
2.2 10" N /m®,0= 7850. 0 kg /m’,0:= 3. % 10° N/
m’, oi= - 3. K 10 N/m*, P1= P2= 5. 10N

S= {0.002, 0.005, 0.008, 0.01,
0.015, 0.02, 0.025, 0.03, 0.035, 0.04, 0.05,
0.06}, 12 .
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Table 1 Results of topol ogy optimization

Case Toad Displacement Optimum  Objective Tnitial objective
Timit(m) structure  value(kg)  value(kg)
1 P1,P2 0.03 A 4064 7940
2 P1,P2 0. 004 B 34319 42469
3 P2 0. 004 C 24446 33527
2

Table 2 Size data of topology optimum

Al A2 A3 A4 AS A6 A7 A8 A9 A10
Case (mz) (mz) (mz) (mz) (mz) (m2) (mz) (mz) (mz) (mz)

1 001 0.01 0.005 0.005 0.008 0.01

2 006 0015 0.06 0.06 0.015 0.05 0.06 0.06 0.025

3 0.06 0.05 0.05 0.005 0.008 0.06 0.06
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